The study is an attempt to examine the potential impact of entrepreneurial networks on small firm performance with the help of primary data. Dimensions of entrepreneurial networks used in this study are network structure (size, density and centrality) and network types (competitive and supportive). The population of the study consists of small firms of Kamrup a district of Assam. The analysis is done with the help of hierarchical regression model. The results reveal that network density and centrality have a positive impact on firm performance. However competitive and supportive network is not significant. The idea is to understand how small firm performances are important for policy makers, business advisors and other stakeholders to serve the business sector in a better way.
this statement is more related with small scale industries because small firms are not able to attain their goal on their own. To do so, small firms 2 need resources and support from outsiders such as other firms, supporting institutions, as well as relatives and friends. Many studies (Donckels & Lambrecht 1995; Hansen and Wernerfelt, 1989 ) have argued that the success of small firms is dependent on other people who can provide them the required support to improve their performance. The support networks allow entrepreneurs to identify opportunities and resources faster. This makes networks are extremely valuable to the small enterprises for accessing resources in the market. So the entire focus of this research is on small firms.
The idea is to justify that small firms and business development depend on external factors due to lack of resources in the market. The entrepreneurial networks also minimize transaction costs and the risk of failure. Such constructive aspects of networks for small firms demand greater empirical evidence and the present study is an attempt in that direction. This would enable us in bridging the gap in our understanding of how entrepreneurial networks are formed. Also, there is indeed a gap in knowledge in our understanding of how entrepreneurial networks operate.
In the context of Assam, the entrepreneurship development of the state has been extensively studied but there have not been any known attempts to analyze the issues related to entrepreneurial networks and their importance in the entrepreneurial firm performances. In view of this perceived gap in research, the present study has been taken up where the focus is on the networking and firm performances.
This study focuses on small firms of Kamrup district of Assam engaged in manufacturing enterprises. In the entire north-eastern region of India, Assam alone accounts for roughly 70% of the industrial units of the region 3 and within Assam;
Kamrup district has the highest numbers of small enterprises followed by Dibrugarh, Sivsagar and Nagaon (2016-17) and hence the district is selected for the study. The Industrial sector of Assam has several constituent parts, viz, Mining and Quarrying, Manufacturing, Electricity, Gas, Water supply & other Utility services and Construction sectors. According to latest Economic Survey, Assam, 2016-17 , the encouraging growth of the Industry sector in 2016-16 could be attributed to the performance of the manufacturing sector which grew by 9.41% compared to the growth of 5.33% in the previous year 2014-15. An important component of the Industrial sector is the Small Scale Industries (SSI) or Micro Small and Medium Enterprise (MSME) sector. The overall performance of the Industry sector is encouraging in 2015-2016 compared to previous years. 4 In
Assam, there were a total of 43,332 SSI/MSME units which provided employment to 2.49 lakh persons till the end of March 2016. Keeping in view the significant role of manufacturing sector, this study looks at the performance of small enterprises involved in the manufacturing sector and located at Kamrup. The rest of the paper is organised in the following sections. Section 2 discusses the theoretical understandings of the concepts of networks and their impact on firm performance. The empirical review has also done in this study to understand the relationship between networks and firm performance. Section 3 presents the main objective of this study. Section 4 and 5 explains the hypotheses and methodology used for this study. Section 6 analyses the results and discussions and lastly section 7 and 8 concludes along with suggestions and future scope.
Literature review
The aim of this section is to examine the theoretical concepts related to networks and their impact on firm performance and present a comprehensive analysis of empirical literature that is associated with this topic. Hence, the literature review of this research has been thematically divided into the following sections.
Entrepreneurial networks and firm performance Aldrich and Zimmer (1986) , in their research have stated that, "entrepreneurial networks" are an entrepreneur's personal relationships with his/her 'external actors or outsiders'. Adding support to the above claim, (Birley et al., 1991) and (Dubini & Aldrich, 1991) have stated that network has a long-term contact between small business owners and external actors 5 in order to get information, moral support and help with other resources. In the present study, the entrepreneur's personal relationships have been taken into consideration because the 'entrepreneur' is the main composer in a small business firm. The various theoretical linkages outlined in the literature enable us to develop an empirical research model that shows the most probable relationship among the variables namely firm performance and networks. Figure 1 6 presents the empirical research model of entrepreneurial networks and firm performance.
Measuring firm performance
Performance is a commonly used concept in various fields. Usually, performance is a measure of how well a process can achieves its purpose. Measuring performance is a multi-dimensional concept. Traditional performances were too historical and regressive (Ittner, Larcher & Meyer, 2003) as they do not link subjective performances to objective numbers. Objective and an non-objective measures must be associated to fit within a strategic framework (Drucker, 1990; Mcnair and Mosconi, 1987) . The empirical literature reports a high diversity of performance indicators (Combs, Crook & Shook, 2005) and the common distinctions are objective and subjective measures. Subjective measures allow capturing of information, which is often hidden in the explicit financial measures (Ittner et al., 2003) . In their study, Richard, Devinney, Yip and Gerry (2009) have suggested some common measures of subjective performance such as product designs, process quality, corporate social performance, reputation, productivity and innovations. The empirical research in the field indicates a strong relation between subjective and objective measures of performance (Dawes, 1999; Hoffman et al., 1991) . Banker, Potter and Srinivasan (2000) suggested that subjective measures were better predictors of long-term objective measures and delivered additional information that was not available through past objective measures. Accordingly the present study has used only subjective measures of performance.
Network structure and enterprise performance
The structure of an entrepreneurial network usually consists of the size of the network, density of the network and network centrality. In this study, network size means the number of contacts an entrepreneur has. The greater the number of contacts the entrepreneur is able to form better is the possibility of him/her gaining access information and different types of resources (Batjargal, 2000; Burt 2000) . According to Li and Zhang (2007) entrepreneurial network size has a positive relation with sales growth. Hanneman and Riddle (2005) , stated that the density of the network refers to the number of relationships the entrepreneur has within the network as compared to the total possible size of the network. A thick web of social ties exists in a community-based cluster as everyone is related to every entrepreneur either directly or indirectly through friendships or kinship, which increases the possibility of high density. The centrality measure of network signifies how well connected an her overall network/her overall network (Farina, 2008) . Centrality also indicates an entrepreneur's close ties with network partners in terms of the frequency of quickness, superiority, transaction and control of resources and information.. According to (Farina, 2008) study, a positive relationship has been found between centrality and enterprise performance. However; Batjargal (2000) , in his study shows a negative impact of network on performance.
Network types and enterprise performance
The network types of an entrepreneur are generally composed of the competitive network and supportive network. (Das, 1996) in his study said that competition increases certain unhealthy practices such as copying designs/patterns/trademarks, obtaining information, and price competition. However, concentration of suppliers, buyers and entrepreneurs at one place creates a potential site for intervention by supportive institutions such as government and non-government agencies, financial institutions, etc.
Supportive networks are made up of trade unions, lawyers, banks, accountants, cooperatives and government agencies, research and training institutions, which have been put up to help enterprise within a cluster (Prajapati, & Biswas, 2011 ).
Das and Goswami Journal of Global Entrepreneurship Research
(2019) 9:7 Page 4 of 14
Demographic characteristics and firm performance
The demographic characteristics of people also shape their behavioural patterns towards entrepreneurship. According to Li and Zhang (2007) the role of demographic characteristics such as age, gender, religion, experience, background and education of entrepreneurs towards their entrepreneurial behaviours and firm's performance matter a lot. Instead of taking all the components of demographic characteristics into account, this study explores age, gender, experience and education.
Gap areas as identified from literature review
The following gaps have been identified based on the review of literature:
There have been many studies on entrepreneurial networks affecting firm performances, that have been done in the West and so its impact needs to be examined and applied in the Indian context, as well.
In the context of Assam, while entrepreneurship development of the state has been extensively studied, most of the previous studies about entrepreneurship focus on the weaknesses and problems of SMEs, financial issues, government agencies' support etc. But no known attempts have been made to analyze the issues related to entrepreneurial networks and their importance in the entrepreneurial process. Therefore, the findings of this study will provide valuable information associated with entrepreneurial network to existing and new SMEs entrepreneurs in Assam.
Objective
The objective of this study is to examine the impact of entrepreneurial networks in form of network size, network density, network centrality, competitive network and supportive network on the subjective firm performance.
Hypotheses
By drawing on the above literature and objective, below are the hypothesis formulated in this study.
Hypothesis 1A: Network size has an impact on subjective firm performance. Hypothesis 1B: Density of the network has an impact on subjective firm performance. Hypothesis 1C: Network centrality has an impact on subjective firm performance. Hypothesis 2A: Competitive network has an impact on subjective firm performance. Hypothesis 2B: Supportive network has an impact on subjective firm performance.
Methodology
Sample and data A survey-based approach has been used to collect data from small firms operating in Kamrup. Kamrup district was selected primarily because the district has a total of 14,776 SSI units which is almost 30% of the state's total. 7 Small firms of the district are based on the manufacturing sector. In this study, the population comprises small firms operating in Kamrup district. The required information was collected through a well-structured questionnaire. This study Das and Goswami Journal of Global Entrepreneurship Research (2019) 9:7 Page 5 of 14 used field survey research methods to provide a basic picture of the entrepreneurial network linkages and firm performance and to analyze the effects of network on the firm performance. The sample of the study was selected according to four criteria. The first criterion was that the firms were registered under District Industries and Commerce Centre (DICC), Kamrup. The second criterion was that the investment limit should be between 25 lakhs to five crores in plant and machinery (according to the definition of MSME Act, 2006). The third criterion was that the firm had a maximum of five years of establishment period in order to check their firm performance. Finally, only Kamrup metro areas were taken up in this study. A total of 35 firms were recognised as fulfilling the criteria described above. The survey was conducted from November 2017 to December 2017 through face to face encounters with owners/managers with duration of approximately 30 min. Of the 138 recognised firms in Kamrup Metro area, 35 managers/owners were interviewed, and consequently the response rate was 25%. More units could not be covered due to the unwillingness or non-cooperative attitude of the SSI entrepreneurs as well as time constraint on the part of the researcher.
Variables used in the study and their measures
The variables used in this empirical study are: (1) Dependent variable (firm's performance); (2) Independent variables; and (3) Control variables.
Subjective firm performance (SFP):
An eight-item, five-point, subjective performance scales were adopted from Prajapati and Biswas (2011) . The items of firm performance are: sales growth, product quality, returns on assets, returns on investment, and returns on equity, employment growth, market share growth and gross profit margin. Respondents were asked to point out their opinions of the performance information. All items were measured with five point Likert-like scale 8 of 1 meaning 'very poor' to 5 meaning 'excellent'. A subjective measure of performance showed good reliability (Cronbach α = 0.91). The variable score was obtained after combining mean of the scale measures. 2. Network size: Network size refers to the total number of contacts of an entrepreneur. It indicates to the number of ties the entrepreneur has built within the network to secure the business information and the resources. An entrepreneur's network consists of family, friends, relatives, government and bank officers, customers and supportive institutions, and suppliers of raw materials. The respondents were asked about the number of people they interact with on a regular basis, following which the size of the network was calculated by adding number of relationships in each category. 3. Network Density: The scale for density has been adapted from Prajapati and Biswas (2011) and Frazier (2000) . The scale consisted six items, namely: Family/relatives, friends, suppliers of raw materials, customers, government officers, and support institutions. The density of network was measured on the basis of how much reliable information the entrepreneur shared with those people (six items). To give their opinion, the respondents were requested to mark on a five point Likert scale indicating the extent of agreement (Strongly disagree = 1; strongly agree = 5) to each of the 6 items in the scale. Density scale showed acceptable reliability (Cronbach α = 0.61).
4. Network Centrality: Measures of density adapted from Prajapati and Biswas (2011) and Frazier (2000) . The scale consists of 6 items covering exchange frequency and quickness of resources and information with suppliers, family, friends, relatives' buyers and competitors. In order to give their opinion, the participants were requested to mark on a five point Likert scale (1 = strongly disagree; 5 = strongly agree) on items such as 'I frequently exchange resources'. Centrality scale had moderate reliability (Cronbach a = 0.65). 5. Competitive network: Measures of competitive network were adapted from Prajapati and Biswas (2011) . The scale consisted of five items covering copying designs/pattern by competitors, poaching of customers, poaching of employees, price competition and obtaining information. Similarly, the participants were requested to indicate their extent of competition on a five-point Likert scale.
Competitive network scale was (Cronbach α = 0.77), demonstrating high reliability. 6. Supportive network: Measures of competitive network were adapted from Prajapati and Biswas (2011) . The scale consisted of four items covering: 'NGOs were supportive', 'Government departments were supportive', 'I frequently utilise services of banks for finance', and 'Institutions/organisations were supportive'. The participants responded on a five-point Likert scale indicating the extent of agreement (1 = Strongly Disagree; 5 = Strongly Agree). Supportive network scale showed high reliability (Cronbach α = 0.76). 7. Control variables: From the existing literature Li and Zhang (2007) , four control variables were taken, namely, gender, age, experience and education. The previous literature indicates that these variables have the possibility to influence the performance of a firm.
Line of analysis
In this study, correlation coefficient, mean and standard deviation of all measures were used to test the relationship of study variables. Secondly, hierarchal regression 10 analysis was conducted as the main statistical method for investigating the relationship between demographic control variables and firm performance.
Results and discussions

Reliability assessment
The internal consistency and reliability of the main constructs was analysed using Cronbach's alpha. Cronbach's alpha is the most common measure of internal consistency. According to Gliem, J.A., & Gliem, R.R (2003) while using Likert-type scales it is essential to calculate and report Cronbach's alpha coefficient for internal consistency for any scales or subscales one may be using. According to them, "The analysis of the data then must use these summated scales or subscales and not individual items." 11 A full list of all constructs and corresponding Cronbach's alpha are shown on Table 1 . To test the reliability of the measures, SPSS 16 was used.
Descriptive statistics and correlations among variables
Correlation, Mean and Standard Deviations of all measures are presented in the Table 2 .
Das and Goswami Journal of Global Entrepreneurship Research (2019) 9:7 Table 2 reveals that the age of the entrepreneur, density, network centrality, competitive network and supportive network were positively and significantly related to subjective performances, but gender, experience, education level and network size were not related to subjective firm performance.
Hierarchical regression analysis
To test the hypotheses given in section 4, this study used hierarchical regression analysis method. It is used as the main statistical procedure for examining the relationship between entrepreneurial networks and firm performance. Hierarchical regression is used when the data is organized into a tree-like structure which is shown in the research model Fig. 1 . The data are stored as records which are connected to one another through links. In this study, the predictor variable and control variable is a link with each other. Therefore, sequential regression with performance as the dependent variable was tested. In the Model 1 entrepreneurs, demographic attributes such as age, gender, experience, and education were entered. In Model 2 structure of networks was entered and In Model 3 types of networks was added Accordingly, one reason to use Hierarchical regression instead of regular regressions because this method allows the researcher to separate within-group effect from between-group effect; Whereas Level 1 regression blends them together into a single coefficient (Veronika; Huta 2014). Before 
estimating the models, diagnostic test has been performed to detect the presence of multicollinearity. Value Inflation Factors (VIFs) 12 was calculated to examine multicollinearity among predictors. The check for multicollinearity revealed that the VIFs values were within the acceptable limit. To test the impact of entrepreneurial networks and firm performance, three regression models were formulated. Dependent Variable "Y" as indicator of subjective firm performance (SFP). Independent variables are X n as dimensions of entrepreneurial networks and firm related control variables (X 1= Gender, X 2 Age, X 3 Experience, X 4 Education, X 5 Network size, X 6 Density, X 7 Centrality, X 8 Competitive network, X 9 Supportive network). Therefore, the econometric models that are framed in order to capture the phenomenon are given below. Model 1 = SFP = β1+ β2 Gender, +β3 Age + β4 Experience + β5 Education + u Model 2 = SFP = β1+ β2 Gender, +β3 Age + β4 Experience + β5 Education + β6 Network size + β7Density + β8 Centrality+ u Model 3 = SFP = β1+ β2 Gender, +β3 Age + β4 Experience + β5 Education + β6 Network size + β7Density + β8Centrality + β9 + Competitive network + β10 Supportive network +u
Three sequential regression models were estimated. In model 1, the effects of the demographic control variables were estimated. In model 2, the control variables and the main effects of network variables were estimated. In model 3, all variables were estimated. The results are discussed in the Table 3 . Table 3 reveals that, in model 1, entrepreneur's demographic control variables such as gender, age, experience and educational level were inserted. The multiple R 13 shows a substantial correlation between the predictor variables and the dependent variable SFP (R = .522); p < .05. Here, R-squared value is .27 indicating that in the current stage the explanatory variables can explain only 27% of the variance in dependent variable. Regression results show that Age found to be highly significant at 1% level of significance. The coefficient of Age being positive, it can be concluded that given the other things, SFP would increase with increase in age of the entrepreneurs. Regression model 2 and 3 shows entrepreneur's Experience is found to be statistically significant and its coefficient is negative (−.283**, −.247*). These results were not line with the traditional literature. According to Peake and Marshall (2009) the reason for this is that most firms struggle during their initial earlier years of operation, which may not allow the experience of the entrepreneur to make a positive impact on the firm performance from an empirical stand point. Traditional experience in terms of age, maturity and life experience would be expected to positively impact the firm performance, but modern studies say that management experience is necessary to increase the performance of the firm. For example, if an entrepreneur who has experience in the technology industry but decides to launch a restaurant, than the start up experience he/she gained in the technology industry may not be helpful or useful at all in the restaurant performance. As shown in regression model 2 and 3 entrepreneurs Education is positive and significant (414**, 457***).The coefficient of being positive, it can be concluded that given the other things, SFP would increase with increase in education of the entrepreneurs. In Model 2, along with control variables, network size, density and centrality were added. While controlling for the demographic variables, the results showed a significant improvement of overall multivariate relationship (R = 0.788; p < 0.001). The linear Das and Goswami Journal of Global Entrepreneurship Research (2019) 9:7 combinations of age, entrepreneurial experience, educational level, network size, density and centrality accounted for R-squared .62 which indicated that around 62% of the total variance in the dependent measure. After controlling the effect of demographic variables, a significant (R square change = 0.348; p < 0.001) degree of variance was explained by addition of network size, density and centrality. In Model 3, along with Model 1 and Model 2 variables, and by adding competitive networks and supportive network, the result that was obtained, showed a significant improvement in the overall multivariate relationship (R = 0.833; p < 0.001) and the coefficient of determination R-squared has also improved. It is .69 which indicated that around 69% of variance in firm performance is explained by the independent variables. A significant R square change of .073 p < 0.001 was observed. The results are discussed in relation to the individual hypotheses.
Hypotheses1A proposed that network size has an impact on subjective firm performance. As shown in regression model 2 and 3 of Table 3 , do not support hypothesis 1A. But the regression results (Table 3) show a negative (−.316***, −.538 ***) and highly significant relation. This happens because the total number of contacts of an entrepreneur increases but that also reduces efficiency in performance. There may be problems related to co-ordination, communication and decision making when the number of relationship increases which also ends up hindering performance.
Hypothesis 1B suggested that density of the network has an impact on subjective firm performance. As shown in model 2 and 3 of Table 3 , density of network has a significant and positive impact on firm performance (.393**, .455***). Therefore, the results support the hypotheses1B.
Hypothesis 1C stated that network centrality has an impact on subjective firm performance. As shown in model 2 and 3 of Table 3 , centrality of network has a significant and positive impact on firm performance (.409***, .388**). Therefore, the results support the hypotheses1C. Hypothesis 2A and 2B argued that Competitive network and Supportive network has an impact on subjective firm performance. As shown in the regression model 3 of Table  3 , the results does not support H2A and H2B that supportive and competition might not increase the performance.
Conclusion
The purpose for this examination was to explore the effect of enterprenurial networking on firm performance. The different measurements of systems have been contemplated and their association with subjective firm execution have been analyzed.
On the basis of primary data collected in the Kamrup District, this study acknowledges that out of four (gender, age, experience and education) demographic control variables age and education of the entrepreneurs is important for firm performance, which is similar to the entrepreneurial behaviour of small firms across the globe. From the results of the main effects of entrepreneurial networks, it can be concluded that network density and centrality have a positive impact on firm performance. High level of density increases the closeness and high level of centrality increases the quickness in quality of resources and information. However, the regional uniqueness that surfaced in the study is that in case of network size, competition and supportive network don't play a significant role in increase in firm performance.
Finally, the investigation must make reference to some confinement regarding this examination. It has been restricted to just a single area with the state of Assam and it was directed on a constrained sample of little firms, so taking a large sample such as an inter-district variations could be considered in future. Also, the Taguchi based orthogonal array design will be implemented to find which factors affects more on the response variable. Anuradha 2018a, 2018b) .
Suggestions and future scope
From the results obtained in this study and keeping in mind the limitations of it, the following issues could be explored.
In the present study findings point out the significant and positive impact of network density and centrality. As observed above, high level of density increases the closeness and high level of centrality increases the quickness in quality of resources and information. These two features of networks can therefore play a critical role for Small Medium Enterprises and new Start-Ups globally as they go a long way in removing information asymmetries and thereby providing a solution for their betterment. Based on the literature accessed, five dimensions have only been tested in regard to entrepreneurial networks. Researchers can examine other dimensions affecting firm performances with extensive investigation. Besides, the current study was conducted from subjective measures of performances and it could also be conducted with greater focus towards objective measures of performances.
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